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COMPLETE &PEGEFICATION 
Process of and Toot for Expanding Tube Ends* 



We, Babcock & Whjooqc Limited, a 
British Company, of Babcock House, Farring- 
dnn Stmt, London, S.C4, do hereby declare 
tiie iuweuiion, (Com muiiicatad by Dbutschb 
Baboock Be Wilcox Damffkbsselwekeb 
A/G, a German Company, of Oberhausob, 
Rhhieknd, Geonsny), fox winch we pray thai 
a patent may be granted <p us, and me method 
by which it is to be performed &> be particu- 
larly described in and by the foSowing atatov 
. ment:-»- 

Thc present invention relates to a process 
of and tool for expanding tube ends, applic- 
able for example to the attachment of water 
tabes to the steam, and water dram of a water 
tube boiler. 

It Is common practice to secure the eada 
of water tubes to * boiler drum by fitting 
each tube end within a tube hole in tie dnan 
and then expanding plastically the tribe end 
withk the tube bole, so that k remains firmly 
in contact with the wil of the hofe to provide 
a ftrkW^it joint. In order to improve the 
resistance to the pendency of the tube, when 
the boiler is b use, to pu& out of the drum, 
-the part of the tdbe projecting into the drum- 
is often beDe^out 

Several different methods of obtaining the 
desired eipansion have been used. According 
to one method, a tool is used which, includes 
a conical mandrel about which are spaced 
three corresponding tapered tollers, the tod 
being inserted in the tube cod to be expanded 
with the axis of tjhe mandrel oo-axial with the 
tube aid and the mandrel being fed Into the 
tribe independently of tile rofkrs eo that the 
roBera are displaced outwardly into contact 
.with the inner surface of the tube* The man- 
drel Is men continuously rotated and the rol- 
lers ere forced outwardly to expand the tnbe 
end and at {he same time roll pro gre s s i vely 
found and into the tnbe. It has been found 
that with this method of expanding there a 



tendency for each point of the tnbe wafl, after 
45 each passage of a rofier has erased an expan- 
sion, to spring bade elasticaSy and thereby 
considerably reduce the contact pressure be*- 
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tween the tube waM and the wail of the tnbe 
hole. Furthermore^ the structure of the tnbe 
metal is affected^ the mefol hecrrmmg hfliriwyfl 
by thfr altymg^g fajft fr 

According to a second rather similar 
method, the tube is expanded by a tool having 
a tapered mandrel and roSem in which the 
mandrel and the ro&ers rotate and movfe out- 
wardly towards the end of tile tube d uring 
the expanding operation 
* According to a third method; a mandrel 
with a working surface having a diameter 
sHghdy greater than jhe inside diameter of the 
tube is driven into the tube end, an expanding 
the tnbe as it moves into it Una method has 
certain practical difficulties when amliei nx 
hmg tmn tubes, which tend to buckle,, audi 
the removal of the mandrel from me ml*, 
after the expanding operation oftagrvesjinn^ 
trouble; 
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An object <rf the feiMfnt indention- {g-4he . 
tatmsian of an unproved rnethouT^'SEC^moV 
for expanding tube ends. ~ t: 70 

The invention ^^"dfy the pro ce s s fur t feft 
seeming of a tube end within a tribe S3eW 
a tube plate, which comprises cxpSitfSg a 
part of the tube into fluid-tight oontaeTttjbfi 
the waB of the. tube hole by the fbrcSle 75 
puling-out of a tube enwndmg tasMxt 
through the said part of the tube end and 
simultaneously as a consequence of the puttings 
out effecting belling of the month of the free 
end of the tube into contact with the face 80 
of the tube plate. 

Hie invtaaion also includes a tube end ex- 
panding tool suitable for the espsnding of a 
tube end within a tnbe hole in a tube plate 
in which withdrawal mens are provided for 85 
tiie forcible puSrng<mt from insure the tube 
end of tube expanding means adapted doling 
withdrawal to expand the part of the tube 
within the tube hole, and the with dr awa l 
means are arranged during witj hdra w al to 90 
operate belling means which effect bdhng of 
the. free end ot the tube. 

The invention wiU now be described, by 
way of example, with reference to the 
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panying partly diagrammatic drawings, in to engage die boss 33 and are 6a 
which: — shaped at their inward ends that they 

Figure 1 is a sectional Bide elevation of the restrain rearward movement of the shoulder 
forward end only of a tool for tspandrng and 34 past the plungers only until the axial force 
5 befiing tube ends arranged to operate on a on the stop 30 exceeds some predetermined 70 
tube end that extends through a tribe plate; value. 

and Abo mounted on the body part 11 is a 

Figure 2 is a view similar to Figure 1 bat circular row of eight tube end belling ele- 
with the working parts in a different operat- meats 40 so guided in the body part 11 as 
10 ing position, to be capable of radial movement cmy and 75 

la the drawings, a tube 1 extends through biassed by springs such as springs 41 inwardly 
a tube hole 2 in a tube plate 3 with its inner into engagement whh the stop 30. The inner 
end 4 prot ec ting beyond the inner face 5 of side of each element 40 is provided with an 
the tube ptae to a distance equal to about inclined surface 42 complementary to the 
15 twice the \s*a tJiickness of tfie tube The tool,, flared forward part 32 of the stop 30 so that BO 
indicated generally by 10, faemdes a forward as the part 32 moves rearwardly past the ek- 
body part 11 tennmating in a bearing s u rface meats 40 they are moved outwards in a radial 
12 which, when the mactimr is in use, is held direction. Each element 40 is formed with a 
fi Hiily against the part of tribe plate inner foxwardly f u t^ n^^^g t^^g^i c 44 a rrange d to 
20 face 5 which surrounds the tube end 4. A extend within the tube end 4 but of such 85 
mandrel 14 mounted hi the body part 11 ex* length that its forward end 2s spaced from 
tends axiagy beyond die bearing surface 12 the tube plate face 5 by a distance somewhat 
and at the commencement of die expanding greater man the thickness of die waU of the 
operation lies in the initial position shown tube 1. 
25 in Figure 1 m which it ^^^vfe into the lube To carry out die expanding operation, the 90 
1 Co a point beyond die tube ptete 3. At its tool 10 is brought into position opposite the 
inward or forward end die mandrel 14 is tube end to be expanded and the mandrel 
formed with an enlargement or head 15 ad- 14 Inserted into die tube to the position shown 
joining a part 16 that tapers rearwardly to a in Figure 1, so that the bearing surface 12 
2B~. cjfmdxkaf part 17 beyond which a part 18 engages the tube plate face 5, the stop 30 95 

,,p£*he mandrel is sczew^threaded into an bemg set with its shoulder 34 forwardty of 

operating rod 19 which is coupled to the pis- the plungers 36> the expanding members 21 
. . rton ctf an hydraulic power device (not shown)* bemg towards the rearward end of the tapered 
: ,: -A^gsoup of four oomplementary nrp a ndtng part 16 of the mandrel 14 and the rearmost 
35 . members 21 ere didaMy mounted on the pair of the members 21 being in contact with 100 .. 
-.^tapered mandrel past 16 and may be moved the forward end of the stop .30. 
_^fa8ttHSie^alignM position shown in Figure 2, The mandrel 14 is now drawn xearwardtv 
^•s^^hlcri *wgp**i parts thereof form a com-, through the tool body. part 11 by operation 
__3^8fite ringflfae tube rTpanding surface 22> to of the xrydramk power device so that the ex- 
40^=a ^staggered position aoown m Figure 1 in panding members 21, which are held against 105 
... .-which- one opposed pair of the members 21 axial movement with the mandrel 14 by the 
is tafs et rearvvaii% of (he other pair ao that stop 30 3 are caused to move outwar4iy into 
.^3£&jmxa& radios of each member is reduced, contact with and to expand the part of tube 
_ The four members 21 are held together and 1 which lies hnmediately outside die cube 
45 to t£e mandrel by a hefical spring 24 that plate 3. As tins takes place die forward pair 110 
encirdes paxtH^indrlcal sections 25 of the hi the members 21 move slightly rearwardly 
four members. into alignment with she other pair of the mem- 

SKdably mounted on die cylindrical part bets 21, 
17 of die mandrel is a movable stop 30 m Once the head 15 of the mandrel 14 comes 
50 the form of a lengm havk^ into contact with die e xpandin g members 21 115 

rearward paction: 31 which Ib a sJUang fit on force is transmitted directly from the mandrel 
the mandrel part 17 and a flared forward to the stop, which is caused to move in a rear- 
part 32 of such diameter at its forward end ward direction so that the plungers 36 of the 
that it engages? die two rearmost expanding catch means side over the shoulder 34. The 
55 membeis 21 when they are at die rearward expanding membeis 21 and die stop 30~move 120 
end of the tapered part 16 of the mandreL rearwardly with the mandreL tjbe members 21 
Secured to die rearward end of the portion effecting progressive expanding of the part of * 
31 is a boss 33 formed with a drcumferen- the tube 1 width fies widnrt the tube plate 3. 
dally extending radial shoulder 34 that faces As the members 21 approach the inner face 
60 rearwardly of the mandreL 'Mounted on d* 5 of the tube plate 3 the dared part 32 of 125 
bodV part U « catch means fa the foam die stop member 30 engages the inclined sur- 
of four pfangera such as the plungers 36 so faces 42 upon the eight belling elements 40 
arranged as to be sHdaWe xadtalry and being and causes those elements to move outwardly 
biassed mwardly by springs such as radially so that their tangoes 44 engage and 
65 6ptfcgs 37. These phmgns are arranged bell ontwanfiy tjbe projecting inner end 4 of 130 
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ihe tobe 1. This btBing operation ends when 
tfae tube cspandmg surface 22 comes into can- 
tact with the forward part of the surfaces 42, 
whereupon rearward m ovem e n t of the manckel 
refethe to tjbe tool 10 is positively checked. 

The tool 10 da now removed from the 
fini she d tribe, the mandrel returned Jo its for- 
ward position, die tribe <**p«™*jng elements 
21 slid alom the tapered part 16 to fair 
rearward poddona, and the stop 30 restored 
to its forward position. Hie tool may the© 
beapplied to the next tribe <p be **pandfd . 

The machine described Is adapted to act 
upon a preselected size of tribe, tie diameter 
of the expanding surface 22 being appro- 
priately related to |Jbe kternal diameter of Ae 
oAe. If desired die head 15 of tit mandrel 
maybemadeadMribtleaxaaBiref the mandrel 
14; it then senses as a atop adapted fay UndrJnr 
movement of the eirwrofeig members ariaSy 
of die tapered part of the mandrel to deter- 
mine the d fe c tt r e diameter of the 
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members daring the expanding operatkaL and 
the position of the stop being adjustable pcr- 
mit8 variation of that effective diameter. TOkxi 
the head 1 5 is aria&y adJusttWe, it h advan- 
tageous to adopt a pfetmwring Aaped, over- 
Whst wecSmk a S xmd *^ mwAers. 
30 ^ft ^ 006 ^ far the saoarip^ of g sAe end 
within a t ribe ha fe in the tribe plate, which 
comprises exp andi ng a part of the tnhe into 
ddd^ight contact with the waH of the tribe 
fade by the fordbfe poBhig^at of a tribe ex- 
35 psalm* member through the said part of 
the tohe and rfmnftim eoariy as * consequence 
of the pufling-out effecting beffing of the 
month of the free end of the tribe into coor 
tact with the face of the tofce plate. 
40 2. A tube end expanding tool stdtribfc for 
the expanding of a tribe end within a tnhe 
hole in a trfsephte, wherein withdrawal rneana 
are provided for die foscftfe pnffingoqt from 
faride the tribe end of tribe exxmmng means 
45 adapted daring withdrawal to expand the part 
of the tribe within the tiAe hofe, and the 
withdrawal means are agaqg pd <fanfag with- 
drawal to operate befiing means whicS effect 
beffing of the free end of tfie tribe. 
50 3. A tool as daimed in Claim 2, wherein 
the befling means comprise a areolar row of 



tribe aid engaging dements which ore 
arranged to move radially outwardly upon 
withdrawal of the c&e expanding means and 
so effect letting of the tribe . 55 

4. A tuol as claimed in Ctaan 3*, wherein 
the tube expanding means include a plurality 
of expanding members fitted about the peri- 
phery of a tapered part of the length of a 
mandrel winch is insencahk axially into the 60 
t^to be e xpa n de d end farms part of the 
wjtfairawai means, etop meats are arranged 

to He within Ac tribe to be exp and e d at a 
ftonud initial position, catch means are ' 
airan^d to restrain outward movement of the 65 
stop mean s from the initial position unless 
tte o utward force on the stop means meeds 
a predetermined vake, the stop means being 
arranged to restrain outwa r d trial movement 
of the said members upon outward muvemc m 70 
of die mandrel odty until the force exerted 
^a^s^ptdetenidnedTahie, andjfcetrije 
end eo^kig dements axe arranged for en- 
gagement by inclined surfaces on the stop 
means whereby open die mandod moving the 75 
ex panding m eans and thus the stop means in 
an outward direction through an a ppropri ate 
distaroapmofthetnbetf^ext^beyo^ 
the tribe plate is engaged and belled out by 
the befifag means. go 

5. A too) as daimed in Oaim, 4, wherein 
the expan ding members me held in dose con- 
tact with {be tapered part of the mandrel! by 

a glirjHnorrfrfag spring. 

6. A tool as daimed in Oahn 4 or Oahn 85 
5, wherein a efiop provided on die mandrel is 
adapted by HmifW movement «f tfrf ggp ny ft. 

fag members axiafiy of the tapered par; of 
the m andrel to determine die effective dia- 
meter of the eipanHng members daring thee 90 
expanding operation, and the position of the 
step fa adjustable to permit variation of dw 
e ffec tive diameter. 

7. A tohe end expanding tool arranged and 
adapted tp operate substantia^ aa described 95 
hereinbefore with reference to, and constructed 
a oAatanriaU y as shown in, the accompanying 



For the Applicants. . 



SSS^^l ^^^^ M ^ 8 8ta * iOT «y Office, by the Courier Pr«,-1957. 
PoHbhed at lie Patent Office, 25, Southanqfaa BuHding^, London, W.OJ, from which 

copies may bo obtained. 
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